Shorthand notation suggested by LIPID MAPS was used for structural annotation of identified lipids. 1 For example, PC 16:0/18:1(9Z) signifies the fatty acyl chain on sn-1 position contains 16 carbons and the fatty acyl chain on sn-2 position contains 18 carbons.
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Technology, Beijing, China) at 40,000 Hz for 5 min. After homogenization, the lipid was extracted with 1-mL methanol and 2 mL chloroform. After 5 min vortex, the mixture was centrifuged at 11, 269 × g for 8 min (Eppendorf, Shanghai, China). The top layer was used for repeated extraction and the bottom layer was collected and transferred to a 10 mL-glass test tube. The chloroform layers from the two extractions were combined and dried under nitrogen flow. The extract was reconstituted into 1-mL methanol and stored at -20 ℃ before analysis.
PLA2 Digestion
We followed the PLA2 digestion protocol from Sigma-Aldrich 3 with some modification.
PLA2 powder was dissolved in 1:1 water-glycerol (v/v) containing 75 mM NaCl and 10 mM Tris-HCl buffer (pH = 8.0) to produce a PLA2 concentration of 0.89 U μL -1 . Five theoretical mole percentages mixtures of sn-isomers of PC were mixed in methanol while keeping the total concentration at 10 μM. These mixtures were prepared from the same stock solutions as those used for direct MS analyses. Each sample was reconstituted with 150 μL of the PLA2 solution and 10 μL of aqueous 100 mM CaCl2 solution. Resulting samples were incubated at 37 ℃ for 7 min, followed by dilution of 50 μL of each sample with 5 mM ammonium acetate in methanol to a final volume of 1 mL.
Mass spectrometry
For method development, experiments were performed on a triple quadrupole/linear ion trap (LIT) hybrid mass spectrometer (4500 QTRAP, Sciex, Toronto, Canada), employing nanoelectrospray ionization (nanoESI). Neutral loss and precursor ion scans were performed S-4 in triple quadrupole mode. Accurate mass measurement data were collected on a quadrupole time-of flight (Q-TOF) mass spectrometer (X500R, Sciex, Toronto, Canada), which was equipped with an ESI source.
LC-PB-MS/MS
The LC-PB-MS/MS system consisted of an ExionLC AC system (Sciex, Toronto, Canada), a QTRAP 4500 mass spectrometer (Sciex, Toronto, Canada) and a home-built flow microreactor. A flow microreactor made from FEP tubing (0.03-in. i.d., 1/16 o.d.) and a lowpressure mercury lamp (emission at 254 nm wavelength) was used for the post-column PB derivation. The LC was equipped with a degasser, two pumps, an automatic sampler, and a column oven. Separation was performed on a HILIC column (150 mm × 2.1mm, silica spheres, 2.7 μm) from Sigma-Aldrich (St. Louis, MO, USA). The column temperature was set at 30 ℃.
Mobile phase consisted of A: acetonitrile (ACN) /Acetone (50:50, v/v) and B: NH4HCO3 aqueous solution (20 mM). A linear gradient was used: 0-8 min: 90% to 85% B; 8-15 min: 85% to 80% B; 15-17 min: 80% to 70% B; 17-23 min: 70% to 70% B; 23-24 min: 70% to 90% B, followed by washing with 90% B at a flow rate of 0.2 mL/min. The injection volume was 2 μL. low-pressure mercury (LP Hg) UV lamp (254 nm, BHK, Inc.; Ontario, CA, USA) was utilized to initiate the PB reaction.
Offline PB reaction

OzID on a home-built linear ion trap mass spectrometer
A home-built dual-trap mass spectrometer 5 was employed for performing OzID experiments.
First the precursor ion (m/z 820) was trapped in linear ion trap 1 (LIT1) and then massselectively transferred to LIT2. This fragment ion (m/z 419) was formed through beam-type CID by increasing the potential differences between LIT DC float voltages, which was followed by isolation in LIT2. Ozone was produced from dielectric barrier discharge of O2 using a home-built ozone generator and injected into LIT2 via a pinch valve for 500 ms.
Two fragment ions at m/z 153 and 169 were observed, proving the existence of C2-C3 double bond on glycerol backbone.
Hypothesis testing for calibration curves generated from NLS 121 Da of [M+HCO3] -
Hypothesis testing was used to determine whether there were significant differences between the two calibration curves ( Fig. 2e ) of the sn-isomers (PC 16:0/18:1 vs. PC 18:1/16:0). F-test (one-tailed) was first employed to compare the covariances of the two regression lines, " # .
T-test (two-tailed) was then employed to compare the slopes (m) of two calibration curves.
F-test for covariance of regression
For calibration curve of PC 16:0/18:1, "5 # =6.98e-3
For calibration curve of PC 18:1/16:0, "# # =1.36e-3
Then, F = Fcrit at 95% confidence level: Fcrit (0.05, 4, 4) = 6.39 F < Fcrit Therefore, the two calibration curves did not show significant difference in covariance.
T-test for slope
Variance of the slope, / # = 7 8 3 7 99
For calibration curve of PC 16:0/18:1, /5 # =8.21e-4
For calibration curve of PC 18:1/16:0, /# # =1.60 e-4
Therefore, there was no significant difference between the two slopes.
The two test results suggest that the two calibration curves of sn-isomers did not show significant difference at 95% confidence level.
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Scheme S1. The possible mechanism for neutral loss of acraldehyde (NL_56 Da) from MS 3 CID of the sn-1 fragment. using the two-tailed student's t-test (* P<0.05, ** P<0.01, *** P<0.001). Error bar represents ± s.d. (N=3). 
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